








VOL. 13, No. 11 


The 


NOVEMBER, 1936 


AMERICAN JOURNAL 


of 


OPTOMETR 


CAREL C. KGCH 


E. B. ALeExanper, Durcan, Oka 

Ear. ALLGAIER, Ames, /owa 

J. F: ep Anpreak, Baltimore, Md. 

J. O. Baxter, Jr., Fay tt ville, N.C 
J. O. Baxter, Sr., New Barn, N C 

L. L. Beacnuer, New York, N.Y. 
Rost. T. Best, Fairmont, Minn 

W. I. Brown, New Bedford, Mass. 

J. T. Campsett, Washington, N. C. 
Beant CLarK, Los Angeles, Ca.if. 

J. Ropinson Conen, New York, N. ). 
Paut Dit, Greeley, Colo. 

Howa:p ©. Doane, Boston, Mass. 

J. H. Drakeronp, New York. N.Y. 

G. L. DuPtessis, Minncapol’s. Minn. 
T. H. Eames, West Somerviile, Mass 
Wa. leE1nitoom, New York, N. Y. 

L. P. Fotsom, South Royalton, Vt. 
Harry Lee Foi pine, Portland, Ore. 
Fr. W. Freeman, Anderson, Ind. 

M. Gitspert, Owosso, Mich 

W. H. Grazer, Philadelphia, Pa. 

R. M. Hatt, Cleveland, Ohio 

C. J. Hatuaway, Pontiac, Mich. 

C. K. Haynes, Jamestown, N. Y. 


EDITORS 


COLLABORATORS 


Noxman B. Hays, Niagra Falls, N. Y. 

\V. Jerome Heatue_r, Chicago, Ill. 

A. E. Hoare, Los Angeles, Calif. 

Il. S. Hoxton, Cleveland, Ohio 

iE. E. Hotatine, New York, N.Y. 

(sra-Les E. JAECKLE, Newark, N. J. 

(*. H. Jounson, Philadelphia, Pa. 

Il. D. Jupp, Detroit, Mich. 

B. E. Kent, St. Louis, Mo. 

L. H. Krasxin, Washington, D. C. 

Atviun R. Laver, Ames, lowa 

(. V. Lyons, San Francisco, Calif. 

G. A. MacEzree, Jr., Phila., Pa. 

' L. Mason, Berkley, Calif. 

D. J: Mayer, Riverside, Calif. 

(>). L. McC uttocn, Holyoke, Mass. 

. McFappen, Rutland, Vt. 

(). J. Metvin, Omaha, Nebr. 

WiutitaM B. NEEb.Es, Chicago, III. 

J. C. Newz, Philadelphia, Pa. 

J. F. NEuMUELLER, Woodbury 
Heights, N. J. 

Geo. D. OErTEL, Syracuse, N. Y. 

(i. O. Oursson, Detroit, Mich. 

«. R. PapetForp, Fall River, Mass. 

DD. R. Parne, Topeka, Kansas 


JACK I. KURTZ 


J. I. Pascart, New York, N. Y. 

R. J. Pearce, Greensboro, N.C. 

Ray Morse Peckuam, Detroit, Mich. 
Ceo. A. Perkins, Ord, Nebr. 

I nest Pet. y, Rochester, N. Y. 
Ilarry E. Pine, Chicago, Ill. 

S. H. Rosinson, Prescott, Ariz. 

E. LeRoy Rvyer, New York, N. Y. 
If. Lestre Satov, Newark, N. J. 

Z. J. Scnoen, University, Viriginia 
CuarLes SuearD, Rochestcr, Minn. 
(a L Suepnarpn, Chicago, Ill. 

Rk. E. Simpson, Pasadena, Calif. 
Wuitt1am Situ, Dorchester, Mass. 
I]. Rrtey Spit.er, Eaton, Ohio 

M. Stre1nFELD, Paducah, Ky. 

Epwin F, Tait, Philadelphia, Pa. 
WitiiaM J. Tart, Philadelphia, Pa. 
W. O. Vivian, Media, Pa. 

R. N. Wacker, Winston-Salem, N. C. 
A. P. WHEELOCK, Des Moines, lowa 
A. WHITAKER, Jr., Bridgetown, N. s 
kc. G. Wiseman, Buffalo, N. Y. 

A: ene T. Wray, Los Angeles, Calif. 
Lioyvp Kk. Wyatt, Peoria, Ill. 


Published Monthly by the AMERICAN JOURNAL OF CPTOMETRY PUBLISHING ASSOCIATION, 


1501 Foshay Tower, 821 


ANNUAL SUBSCRIPTION $4.00. 


ec Ave. 


Mar ,:¢ 


Single Copies, 50c. 


Minne.polis. Minn 


CANADA $4.50, FOREIGN $5.00. 


Entered as second-class matter February 20, 1924, at the postoffice at Minneapolis, Minnesota, under the Act 


of March 3, 1879. 











Where an eye is healthy... 


but where glare causes discomfort, the ideal glass 







for spectacle lenses is one which cuts off as little 
of the light as is necessary, and which cuts it off 
throughout the spectrum evenly, so that color 


values are interfered with as little as possible. 
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THE PRINCIPLES and PRACTICE 


of 
OCULAR PHYSICAL THERAPY 
OPTOMETRISTS 


b 
DR. JACK 4 KURTZ 
What others Say about The Book 


You are to be congratulated upon the conservative 
manner of presenting the subject, and if the members 
of your profession will follow your advice in refer- 
ence to becoming thoroughly familiar with the funda- 
mental principles governing the use of the different 
agencies, the book will prove of inestimable value. 

B. B. Grover, M.D., editor, author and lecturer, 


Colorado Springs, Colo. 
This book is sent on approval to ethical optometrists. 
APPROVAL BLANK—Clip and mail today. 


American Journal of Optometry. 

1502-4 Foshay Tower, Minneapolis, Minn. : 

Kindly send me on approval a copy of “The Principles and Practice of Ocular Physical Therap 
for Optometrists” by Dr. P I. Kurtz. If after reading it I do not find anything of value to me I will 
return it in five days and you will refund me all I have paid for it. 

Send book postage prepaid. I enclose my check for $4.50. 
I will pay the postman $4.50, plus a few cents postage. 


The right is reserved to reject any order or orders for this volume. 








IV 











THE FIRST 











THE NEW 
AO “SEMI-RIMLESS” Z-FOLD 


For the second time within a month American Optical Company sounds 


a distinctively new note in Oxford styling . . . the “Semi-Rimless” Z-Fold. 
Light as a feather . . . strikingly simple in design . . . with refinements of 
bridge and pad ... the “Semi-Rimless” combines the advantages of Z-Fold 


and eyeglass in one stunning creation. 


The “Semi-Rimless” is a splendid companion piece for the new “Laced 
Eyewire” and together they supplement a line of Oxfords that will appeal to 
your most exacting patient. Long a pioneer in Oxford development, American 
Optical Company offers you a wide choice of the best in Z-Folds and of 
Folding and Non-folding Oxfords, over a broad price range. 


Ask your AO representative about the new “Semi-Rimless” and the 
“Laced Eyewire” Z-Fold Oxfords. 


I AMERICAN 
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CALCULATIONS INDICATING THE VARIOUS EFFECTIVI- 
TIES OF DISTANCE CORRECTIONS AT DIFFERING 
NEAR POINTS, d BEING CONSTANT * 


James O. Baxter, Jr., O.D. 
Fayetteville, N. C. 


It is customary to consider the effectivity of any given lens fitted 
to correct ametropia at twenty or more feet as being that power at the 
near point of fixation minus the dioptric value of the near distance. We 
thus assume that a +5.00 Sphere will correct only +2.50 diopters at a 
near-point of sixteen inches, due to the divergency of light at that point, 
and know that a non-presbyope will supply the deficiency by accom- 
modating a sufficient amount to make the near-point conjugate with 
the macula; a presbyope is supplied with this amount through the 
medium of an added plus sphere. 

It has not, except in the treatment of accommodative malfunction- 
ing, been customary to furnish any addition to the distance corrections 
of non-presbyopes: presbyopes with no accommodation have customarily 
been furnished with an addition equivalent to the dioptric value of the 
near-point distance. In other words, it has not been the philosophy of 
the profession to supplant the natural function of accommodation in a 
non-presbyope by an artificial addition of plus, with the exception 
noted: in the event of a loss of accommodation as in presbyopia and 
aphakia, it has been necessary to supplant this lost function with addi- 
tional plus sphericals for the requisite near-point. 

The amount of this addition in the case of the complete presbyope 
has most frequently been the exact value of the desired working dis- 
tance; partial additions of less than the full value of the working 
distance have been necessary for patients with residual accommodation, 
this amount being determined by various methods, usually subjective. 


In the case of astigmatic errors, astigmia has customarily been 
corrected at a distance of twenty feet, and, regardless of its amount or 
the power of sphere with which this cylinder was to be combined, it 
has been considered correct for all other distances, upon the apparent 
assumption that the effectivity of a cylinder at a distance was identical 
with its effectivity at, say, sixteen inches. Additions of plus have been 





*Submitted for publication August 25, 1936. 
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mode 7s above. in the manner indicated. No subjective astigmatic tests 
have been made at the various near points, there being, indeed, no charts 
available fox this purpose to our knowledge. (Cross-cylinder charts are 
no: in ended for astigmatic tests.) That these pract:ces and considera- 
tions have been very nearly univezsal we believe to be indisputable. 
Certa:n inexplicable difficulties have, however, arisen from time to 
time to disturb the refractionist and his patients in the correction of 
the various ametropias with lenses, particularly in cases with high ie- 
fractive erro.s, and with certain of these d‘fficulties this paper has to do. 











TABLE I (+) 
Calculat‘ons for 16” 

D De Pc Po Ps A 
+100 — 1.53 +2.53 +0.03 +1.28 —0.03 
+ 2.00 — 0.49 +2.49 —0.01 +1.26 +0.01 
+ 3.00 + 0.50 +2.50 0.00 +1.25 0.00 
+ 4.00 + 1.53 +2.47 —0.03 +1.22 +0.03 
+ 5.00 + 2.60 +2.40 —0.10 +1.15 +0.10 
+ 6.00 + 3.7] +2.29 —0.21 +1.01 +0.21 
+ 7.00 + 4.86 +2.14 —0.36 +0.89 +0.36 
+ 8.00 + 6.04 +1.96 —0.54 +0.7} +0.54 
+ 9.00 + 7.28 +1.72 —0.78 +0.47 +0.78 
+10.00 + 8.56 +1.44 —1.06 +0.19 +1.06 
-11 00 + 9.88 +1.12 —1.38 —0.13 +1.38 
+12.00 +11:26 +0.74 —1.76 —0.51 +1.76 
+13.00 +12.70 +0.30 —2.20 —0.95 +2.20 
+14.00 +14.19 —0.19 —2.69 —1.44 +2.69 
+16.00 +17.38 —1.38 —3.88 —2.63 +3.88 
+18.00 +20.82 —2.82 —5.32 —4.07 +5.32 
+20.00 +24.60 —4.60 —7.10 —5.85 +7.10 

100 (D — E) 
De = 
100-d (D — E) 
d = 1.65; distance from cornea to correcting lens. 
Pc = Add for Presbyope having no accommodation. 
Po = “‘Add”’ for Non-Presb. 
Ps = Add for Semi-Presb. 
A = Artificial or Induced Add. —De—(D-E) 
E = 2.50, for 16’’; Ps = Pe — .5E: Pe = D — De; Po = Pc — E. 


A study of the true effectivities (De) in tables I to IV will reveal 
some curious facts. As mentioned before, we would expect any of these 
distance corrections to have an effective power at sixteen inches of D 
—2.50, this difference being made up by accommodation or actual plus 
addition. For example, we would expect a plus +8.00 Sph. to have an 
effectivity of +8.00 —2.50, or plus 5.50 at a distance of sixteen inches, 
this 2.50 to be made up by accommodation or plus addition. The value 
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of De for plus 8.00 at sixteen inches (Table I) is found, however, to 
be not plus 5.50 but plus 6.04; an effective or induced addition of plus 
0.54 Sphere (A). In order for this patient to accommodate the natural 
amount (2.50) for this distance his near correction will have to be 
0.54 less (7. 46D) than his distance correction; in other words, he needs 
a minus “‘add’”’ of 0.54. To use the same plus 8.00 for distance and 
near is exactly equivalent to giving this patient a plus 0.54 add. In this 
event, a slight disturbance of the correlated functions of accommodation 
and convergence would be expected, probably manifested by more ex- 
ophoria than would be normal. 





TABLE II (—») 
Calculations for 16’’ 

D De Pc Po Ps A 
— 100 — 3.33 +2.33 —0.17 +1.08 +0.17 
— 2.00 — 4.18 +2.18 —0.32 +0.95 +0.32 
— 300 — 5.04 +2.04 —0.46 +0.79 +0.46 
— 400 — 5.87 +1.87 —0.63 +0.62 +0.63 
— 5.00 — 6.67 +1.67 —0.83 +0.42 +0.83 
— 600 — 7.45 +1.45 —1.05 +0.20 +1.05 
— 7.00 — 8.21 +1.21 —1.29 —0.04 +1.29 
— 800 — 8.94 +0.94 —1.56 —0.31 +1.56 
— 900 — 9.66 +0.66 —1.84 —0.59 +1.84 
—10.00 —10.36 +0.36 —2.14 —0.89 +2.14 
—11.00 —11.04 +0.04 —2.46 —1.21 +2.46 
—12.00 —11.70 —0.30 —2.80 —1.55 +2.80 
—13.00 —12.34 —0.66 —3.16 —1.91 +3.16 
—14.00  —12.97 —1.03 —3.53 —2.28 +3.53 
—16.00 —14.17 —1.83 —4.33 —}3.08 +4,.33 
—18.00  —15.32 —2.68 —5.18 —3.93 +5.18 
—20.00 —16.41 3.59 —6.09 —4.84 +6.09 

Pc Add for Presbyope with No Accommodation. 


ae 
° 
I I 


“Add” for Non-Presbyope. 
Ps = Add for Semi-Presbyope. 
A = Artificial or ‘“Induced’’ Add. 


Again, consulting Table II for D— —8.00, De is found to be 
—8.94 instead of the expected —10.50; an effective addition of plus 
1.56; this has the same physiological significance as in the above case, 
but to a much more marked degree. In the case of a minus 5.00 distance 
correction, we would expect De to be —7.50 at 16 inches; it proves 
instead to be —6.67, an induced addition of plus 0.83. 


A study of the column of ‘‘adds’’ (Pc, Ps, Po, and A) will reveal 
some very curious data as to the increased effectivity of strong convex 
sphericals, and the decreased effectivities of strong concave sphericals 
when these powers are used for close application. It will be observed 
that until the plus sphericals reach about 8.00 or 9.00 and the minus 
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sphericals about minus 5.00 or more that the induced addition is not of 
great moment, but that for powers exceeding these amounts this addi- 
tion becomes of considerable moment. 


Consider an aphakic eye requiring a plus 14.00 distance correction; 
the effectivity of this power at 16 inches is plus 14.09: an induced addt- 
tion in excess of the needs of the patient at this distance. This patient 
would not only be corrected with the same power for a distance and at 
16 inches, but would actually see better at a distance slightly less than 
16 inches. Let us now consider variations in cylindrical power at the 
near-point. 

As mentioned before, all astigmia is corrected for a distance, no 
consideration having been given to the possible effective variations in 
this power of cylinder when used at a near-point. This technique has 
followed the faulty concept of a cylinder as an entity; in reality, all 
cylinders and cylindrical compounds are lenses of two fect. Thus, in 
calculating the effectivity of compound lenses, each focus must be treated 
separately, and for calculating near-point effectivity, the De value for 
each separate power or focus is determined, the difference between them 
being the effective power of the cylinder at the new point of fixation. 
Another and more important cause for this faulty technique has been, 
as heretofore implied, that the examiner has treated all distance cor- 
rections as having the same power at near after deducting the working 
distance, which is not true, as we have seen. If Ce is the effective power 
of a distance cylinder when used for near, then 

Ce = De’’ — De’ 


For the solution of De, it will be seen that 





100 (D — E) 
De = 
100-d (D — E) 
in which D = the power of the distance correction, E = the dioptric 
value of the near-point, and d = the distance separating the anterior 


pole of the cornea and the back surface of the correcting lens. (d is con- 
sidered here as being constant at 1.65 cm. This value was chosen as it 
is supposed to coincide with the anterior focal plane of the eye, F,, at 
which all lenses are supposed to be fitted in order not to disturb the 
size of the retinal image. ) 


In order to solve for the value Ce at 16’’, in a formula reading 
+6.00—+3.00 cyl., we first find the De values for the two major axes 
of the lens, i.e., +6.00 and +9.00. These are found to be +3.71 and 
+7.28 for De’ and De”’ respectively. Deducting De’ from De’’, we have 
+3.57: an over-correction of cylinder at 16’’ of +0.57 cyl., and this 
in addition to a spherical over-correction of +0.21, induced by the 
added effectivity of this lens at near. 


An aphakic formula consisting of a +12.00—+3.00 cyl., develops 
the following effectivities: De’ for +12.00—+10.57, De’’=—+ 14.96: 
deducting, the Ce value is seen to be not a +3.00 cylinder as was in- 
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TABLE III (+) 
Calculations for 13’’ 


D De Pc Po Ps A 
+ 1.00 — 1.93 +2.93 —0.07 +1.43 +0.07 
+ 2.00 — 0.90 +2.90 —0).10 +1.40 +0.10 
+ 3.00 + 0.02 +-2.98 —0.02 +1.48 +0.02 
+ 4.00 + 1.02 +2.98 —0.02 +1.48 +0.02 
+ 5.00 + 2.06 +2.94 —0.06 +1.44 +0.06 
+ 600 + 3.15 +-2.85 ==), 15 +-1.35 +-0.15 
+ 7.00 + 4.28 +2.72 —0.28 +1.22 +0.28 
+ 8.00 + 5.45 +2.55 —0.45 +1.05 +0.45 
+ 9.00 + 6.65 +-2.35 —0.65 +0.85 +0.65 
+10.00 + 7.9] +2.09 —0.91 +0.59 +0.91 
+11.00 + 9.22 +1.88 —=}.12 +0.38 +1.12 
+12.00 +10.57 +1.43 — 1.57 —0.07 +1.57 
+ 13.00 +11.97 +1.03 —1.97 —(0).47 +1.97 
+14.00 +13.44 +0.66 —2.34 —0.84 +2.34 
+ 16.00 +16.55 —().55 — 3,55 —2.05 +3.55 
+18.00 +19.93 —1].93 — 4,93 — 3.43 +4.93 
+20.00 +23.63 —}3.63 —6.63 —)5.13 +6.63 





E = 3.00 (for 13’’) 

Pc = (D — De) 

Po = Pc — E = Pc — 3.00 = —A 
Ps = Pc — .5E = Pc —1.50 


tended, but a +4.39 cylinder instead. If in addition to this, an em- 
pirical add of +3.00 was made, as is usually done in such cases, this 
would be in addition to the induced addition of +1.57 (see Table III) 
for 13’’. The total of these errors would make a correction that would 
be totally unsatisfactory for close work, in spite of the most pa‘nstaking 
care taken in the refraction, and the use of the best lens forms obtainable. 


The significance of these calculations can hardly be ignored. It 
is not reasonable to prescribe one cylinder of known power at a distance 
and another of unknown but varying power at near with differences as 
high as 35% in the two; it is not reasonable to prescribe plus additions 
to non-presbyopes which in some instances will exceed the addition 
needed for a presbyope; it is not reasonable to prescribe additions for 
presbyopes that greatly exceed their needs, moving the close-point to an 
excessively close position that will seriously affect, if not destroy, stere- 
opsis and make close application an intolerable burden. To indulge in 
these practices will certainly invite disaster in the case of materially 
altered cylindricals, and will seriously interfere with the normal func- 
tioning of the eyes and their physiological relationships. 


There appears to be but one solution for each of these induced types 
of errors. For the non-presbyope whose distance correction develops an 
add in excess of, say +0.50 or more, a separate pair of glasses or a minus 
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TABLE IV (—) 


Calculations for 13’’ 


D De Pc Po Ps A 
— 100 — 3.75 +2.75 ——{),25 +-1.25 +0.25 
— 2.00 — 4.62 +2.62 —0.38 +1.12 +0.38 
— 300 — 5.46 +2.46 —0.54 +0.96 +0.54 
— 400 — 6.27 +2.27 —0.73 +0.77 +0.73 
— 5.00 — 7.06 +2.06 —0.94 +0.56 +0.94 
— 6.00 — /.83 +1.83 —1.17 +0.33 +1.17 
— 7.00 — 8.58 +1.58 —1]1.42 +0.08 +1.42 
— 8.00 — 9,3] +1.31 —1.69 —0.19 +1.69 
——= 9.60 —10.02 +1.02 — 1.98 —0.48 +1.98 
—10.00 —10.70 +-0.70 — 2.30 —0.80 +2.30 
—11.00 — 11.36 +0.36 — 2.64 —1.14 +2.64 
—12.00 —12.02 +0.02 —2.98 — 1.48 +2.98 
—13.00 —12.66 —0.44 —3.44 —1.94 +-3.44 
—14.00 — 13.28 —Q).72 —3./72 —2Z.22 +3.72 
—16.00 —14.46 —}].54 ——4,54 —}3.04 +4.54 
—18.00 —15.59 —2.4]1 —5.4] — 3,9] +5.41 
—20.00 —16.67 — 3,33 —6.33 —4.83 6. 33 
E = 3.00 (for 13’’); Pe=+(D— De); Po= Pc— E= Pc — 3.00 

— —A; Ps = Pe — .5E = Pc —1.50: A = —Po. 


‘“‘add”’ is indicated. If, as may very well be the case, normal relationship 
between accommodation and convergence has already been upset by 
incorrect past procedures, the harm should be corrected by rebuilding 
the amplitude of accommodation where indicated and giving exercises 
in fusion when necessary. Correct ‘‘additions’’ may be readily computed 


in these cases, and in cases of presbyopia. (Columns Ps, Po, and Pc in 
the Tables I to IV.) 


In the case of altered cylindricals, there is no alternative but to 
prescribe a separate correction for the desired near-point, there obviously 
being no method of changing the cylindrical power in segments alone 
except in the highly undesirable form of cemented wafers. 


While it is true that these conclusions are based largely upon cal- 
culations for effectivity, it is also true that all strong lenses have been 
materially altered as to form and power in the corrected or vertex form 
to meet practical needs. Neither are we lacking in clinical evidence as to 
the presence of some disturbing factor at the near-point in strong and 
even moderately strong corrections. High hyperopes and myopes alike 
characteristically hold near work at excessively close distances, which 
could hardly be accounted for except for the presence of this induced 
addition at the near-point. 


Even so, and all considered, there should: be examinations made 


at the near point entirely independent of the distance tests in cases where 
these factors are appreciable. This is particularly true for astigmatic 
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tests, both as to amount and axis. Near-point subjective cards for this 
purpose should be made available. Effort should also be made to obtain 
the same distance (d) in the final fitting of a correction as was main- 
tained during the examination. Where a refractor is used, the effective d 
should be ascertained from the manufacturer of the instrument. Such a 
constant will naturally have slight variations due to the differing in- 
dividual bony conformations of the orbital and frontal bones, but such 
variations are subject to close estimation. 


The use of a first-class trial-frame and compensated test lenses will 
naturally minimize errors in estimating or measuring d. We suggest that 
such a trial-frame could, with some ingenuity, be equipped with a meas- 
uring device for ascertaining this factor. 


Tests for accommodative amplitude for patients who have worn 
high corrections for a long period should indicate a considerable or total 
loss of this function from non-use. Tests for the maximum distance 
possible for near work for non-presbyopes of this type should indicate 
this point to be approximately the dioptric value of A in inches. It 
should be found that in cases where De equals or approximates D that 
no addition of plus power will be needed or accepted, even by a com- 
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plete presbyope. In all cases where De exceeds D (vice versa in myopia) 
an add is present in excess of the working distance, which fact will 
manifest itself in an excessively close working distance. 


The idea of prescribing minus ‘‘adds’’ for non-presbyopes is 
startling, but a close examination of the A column in the various tables 
will clearly indicate the necessity of this procedure. 


Several explanations have been offered in the past as to the cause 
of deferred presbyopia in high myopia. It will be seen that in myopes 
of —10.00 and more that these powers have an induced add that nearly 
equals or exceeds near-point requirements, which is an obvious ex- 
planation of this phenomenon. 


That this phenomenon has not been noticed particularly in hyper- 
opes would be explained by the fact that hyperopia does not generally 
run to such high powers as myopia, except in aphakia, in which cases 
their trouble with reading and close work is notorious, particularly 
when fitted with a bifocal incorporating a strong add in the segment. 


DR. JAMES O. BAXTER, JR. 


305-7 HUSKE BLDG. 
FAYETTEVILLE, N. C. 
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A CASE REPORT OF A LOW FATIGUE TOLERANCE 
IN THE ADDUCTION* 


Israel Dvorine, O.D. 
Baltimore, Md. 


The following case report, No. 4109, is that of a school teacher, 
age 44, who was referred by a psychiatrist for an anlysis of her eye 
condition. 


History: 

The patient reports that she has been troubled with her eyes during 
the past three years. During this period she has been refracted twice and 
glasses were prescribed each time. The first pair of glasses were made up 
in a bifocal and were much stronger than the present glasses, which she 
is using for reading only. She has had no relief from either pair of 
glasses and the exercises of “‘finger to the nose,’’ which she has been 
following upon the advice of her refractionist, have not improved her 
condition. Lately she has been advised that she may need an operation on 
her eye muscles. Her chief complaints are: pain in and about her eyes, 
occipital headaches, photophobia and inability to read for any length of 
time with or without her glasses. She is inclined to believe that present 
glasses are of some help. At present she is under treatment for a nervous 
condition, being much depressed at times; but claims that her physical 
condition is good. 


UNCORRECTED VISION: 
O.D. 100%; O.S. 100%; O.U. 100%. 
Fixation at 16 inches O.U. 100%. 


PRESENT RX: 
O.D. Plus 2.00 D. Sph. and 2 prism base in. 
O.D. Plus 1.50 D. Sph. and 3 prism base in. 
Vision O.U. 100% with fixation at 13 inches. 


EXTERNAL EXAMINATION: 
Drooping lids with marked exothalmos of both eyes. Conjunctivae 
and corneae negative. Pupils average size; contraction to light and 
accommodation good. Rotations and versions normal. Slight diver- 
gence under cover test. Tension negative. 





*Submitted for publication Oct. 14, 1936. 
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LOW FATIGUE TOLERANCE—DVORINE 


OPHTHALMOSCOPIC EXAMINATION: 
Mediae clear. Fundi apparently normal. Discs sharply defined. Nor- 
mal physiologic cupping. Blood vessels of normal tortuosity. 
OPHTHALMOMETER: 
No astigmia. 


HABITUAL PHORIA AT FAR POINT: 
Without lenses; 4A, Exophoria. 1 A Left Hyperphoria. 


13A. PHORIA AT 16 IN.: 


9. 


Without lenses: 4A Exophoria. 
With present Rx.: 14/ Exophoria. 


. STATIC RETINOSCOPY: 


O.D. Plano. O.S. Plano. 


. DYNAMIC RETINOSCOPY: 


At 20 in.: O.D. Plus 2.00 D. Sphere. O.S. Plus 2.00 D. Sphere. 


. DYNAMIC RETINOSCOPY: 


At 40 in.: O.D. Plus 1.25. O.S. Plus 1.25. 


. SUBJECTIVE: 


O.D. Plus .25 D. Sph. Vision 100%. 
O.S. Plus .25 D. Sph. Vision 100%. 


. PHORIA AT FAR POINT WITH NEW RX: 


4 Exophoria. 


TRUE ADDUCTION: 
(?) 


10. CONVERGENCE AT FAR POINT: 


Break 20A, Recovery 9A. 


11. ABDUCTION AT FAR POINT: 


Break 13/A, Recovery 9A. 


12. VERTICAL PHORIA: 


Y A Left Hyperphoria. Ductions Sur. 4A /2A, Inf. 4A/2A. 


13B. NEAR PHORIA WITH SUBJECTIVE: 


7 A, Exophoria. 


14A. INHIBITION OF ACCOMMODATION UNDER DISASSOCIATION: 


O.U. Plus 1.25 D. Sph. Gross. 


15A. INHIBITION OF ADDUCTION: 


14/ Exophoria. 


14B. INHIBITION OF ACCOMMOCATION WITH ADDUCTION FIXED: 


O.U. Plus 1.50 D. Sph. Gross. 


15B. INHIBITION OF ADDUCTION WITH ABOVE: 


14A Exophoria. 


16A. ACCOMMODATIVE TOLERANCE OF ADDUCTIVE STIMULATION: 


22 prism diopters. 
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16B. MAXIMUM ADDUCTIVE STIMULATION: 
Break 22A, Recovery 16A. 


17A. ACCOMMODATIVE TOLERANCE OF ADDUCTIVE INHIBITION: 
20 prism diopters. 

17B. MAXIMUM ADDUCTIVE INHIBITION: 
Break 30A, Recovery 20A. 

18. VERTICAL PHORIA AT NEAR: 
% A Left Hyper. Ductions: Supr. 5A /3A. Inf. 5A/3A. 


19. AMPLITUDE OF ACCOMMODATION: 

O.D. 5 Diopters, O.S. 5 D., O.U. 5 D. 

20. TOLERANCE OF ACCOMMODATIVE STIMULATION WITHOUT 
ADDUCTIVE RESPONSE: 

O.U. Minus 1.00 Diopter. 

21. TOLERANCE OF ACCOMMODATIVE INHIBITION WITHOUT 
ADDUCTIVE RESPONSE: 

O.U. Plus 3.00 Diopters. 

Examination of fusional ability, using Dvorine charts, shows, Key 
chart Al, ball over Fig. 8 and moving toward 9. Fuses charts of the C 
group having 9 and 8 cm. separation; with tendency to diplopia when 
using chart with 7 cm. separation and definite diplopia with 6 cm. sepa- 
ration. Test for refinement of fusion, using E group, shows an inter- 
mittent suspenopsia of the left eye. 

Checking the above symptoms, we find No. | negative: No. 3 high: 
No. 13A, without glasses, relatively normal and No. 13A, with old Rx, 
extremely high, with almost complete suspension of adduction. No. 4 
compared with subjective is low. No. 5 is low if we allow for the lag 
of accommodation figured from Nos. 14A and 15A test; No. 6 high: 
No. 8 high; No. 9 unknown quantity; No. 10 relatively low, judging 
by the recovery; No. 11 negative: No. 13B high; Nos. 14A and 15A 
are a diagnostic unit whose informative value is in its indication of the 
ratio of inhibition of the accommodation and the adduction. In this 
case, there is a greater inhibition of the adduction, therefore, No. 14A is 
low and No. 15A is high. No. 16B is considered low due to the relative 
low recovery and No. 1|7B is negative. 

Chaining the high and low findings, we find the following sequence: 
No. 3 high, No. 4 low, No. 5 low, No. 6 high, No. 8 high, No. 9 (?), 
No. 10 low, No. 13B high, No. 14A low, No. 15A high, No. 16B low, 
and the corrective findings No. 16A high, No. 17A high, No. 20 low 
and No. 21 high. 

The key symptom No. 5 low with its corroborative symptoms of 
No. 10 low, No. 14A low and No. 15A high indicate this case to be a 
C ONE TYPE or, defining it further, an individual with a lowered thresh- 
hold of fatigue tolerance in the somatic nervous system than in the auto- 
nomic system, producing an interference in their association in their visual 
reflex. 
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LOW FATIGUE TOLERANCE—DVORINE 


DISCUSSION : 


The basic rule in C type cases is: ‘“‘Plus lenses are contra indicated,” 
due to their inhibitory effect on the adduction resulting from inhibition 
of the accommodation. This inhibition is evident in the No. 13A find- 
ing, fixation at 16 inches and 13 inches. Were it not for the fact that 
the patient’s amplitude of accommodation is becoming depleted, No. 19 
being 5 diopters, and that No. 20 is low, she could get along, probably, 
much better without any reading glasses. We must bear in mind, how- 
ever, that she is bordering on Presbyopia and may require plus lenses 
in the very near future. The low No. 20 and high No. 21 also call 
attention to the fact that this patient has developed a warped association 
of the accommodative adductive relationship. In a typical C type case 
we expect to find No. 20 high and No. 21 low. The intermittent sus- 
penopsia is particularly significant in the fact that it occurs when the 
visual reflex demands precise accommodative effort and equally precise 
triangulation of the visual axi. I am inclined to believe that her condi- 
tion -has been made more complicated by the plus lenses which she has 
been wearing. That the previous examiners took cognizance of her adduc- 
tive difficulty is evident from the fact that they recommended drawing 
the finger to the nose exercises, whose remedial effects, alas, are compar- 
able to the old method of rubbing the eyes with amber and gold. 


PROGNOSIS: 


This much can be ventured. There must take place a reconditioning 
of her visual reflex. This patient must be able to tolerate plus lenses at 
near without reflexly inhibiting her adduction to the extent that she 
does at present. She must develop a normal play between the functions 
of accommodation and adduction and show an equal ratio of inhibition 


in No. 14A and No. 15A test. 


This I propose to do in the following manner: The patient was 
advised that her condition required orthoptic exercises to recondition her 
visual habits. I have outlined a series of stimulative adductive exercises, 
with prisms base out and simultaneous stimulative exercises to the accom- 
modation, with minus lenses, but to a lesser degree than the stimulative 
effect to the adduction. All efforts will be directed towards a change in 
her brain pattern of accommodative-adductive association. An immediate 
correction of plus .50 O.U. was prescribed for the psychic effect on the 
patient, who feels that she cannot get along without lenses; and for the 
purpose of starting an inhibition of her accommodation while she is 
being given orthoptic exercises. This plus I shall increase from time to 
time and, in a subsequent report, I shall review the progress and outcome 
of this procedure. 


DR. ISRAEL DVORINE 


2328 EUTAW PLACE 
BALTIMORE, MD. 
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A NEW CONCEPT OF ALTERNATING STRABISMUS* 


William Smith, Opt.D., F.A.A.O. 
Roxbury, Mass. 


Alternating strabismus is an enigma to the orthoptist. Ophthalmic 
literature discreetly avoids explanation of the subject. And when this is 
given, it is done so that the reader is no more enlightened after reading it 
than he was before. There are numerous conceptions advanced by which 
the condition of alternating strabismus is being explained, yet not one 
of these explanations definitely sets down what might be termed a plaus- 
able etiological factor or factors for the condition. Worth’s fusion theory 
is the only near approach to the elucidation of a possible causative factor 
in alternating strabismus. But the “‘fusion theory’’ doesn’t adequately 
explain the condition and the phenomena which are observed. Worth 
gives ‘‘the total absence of the fusion sense’’ as the cause for alternating 
strabismus. He further states that “because of this congenital defect, 
fusion training of alternating (essentially alternating) strabismus is of 
no avail.” 

While the absence of fusion, or its total lack seems to be the indi- 
cated etiological factor in alternating strabismus, there seem to be other 
factors which point to being the correlating, if not the underlying factors 
for this congenital absence of the fusion faculty. The absence of fusion, 
then, seems to be a secondary manifestation. The primary one is dis- 
tinctly separate, and is in one of the attributes which constitute the 
faculty known as fusion. This function being one of the highest develop- 
ments of the visual apparatus, is attained as a result of co-ordinate action 
of the several attributes which constitute the act of binocular vision. It 
is a combination of physical, physiological and psychological phenomena. 
The apparatus of binocular vision may be described as a reflex arc made 
up of a centripathal path, a cerebral center, and a centrifugal path. The 
centripathal path is purely sensory. The cerebral center is in the cerebral 
cortex. The centrifugal path is entirely motor and governs the cojugate 
movements of each eye by impulses to the motor muscles. 


Muller has advanced the theory of corresponding retinal points 
which states “‘that there is a coupling of the retinal points in the right 
retina with the corresponding points of the left retina. The fovea and its 
immediate surroundings have their own path of distinct conduction.” 
Physiologically, there seems to be a coupling of these retinal fibres. Start- 





*Submitted for publication September 5, 1936. 
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ing from corresponding points in the two retinae, the image of the right 
eye and that of the left are propagated toward the cerebral center, and 
obviously, in order that the two images may be fused, the two paths 
must meet. 

Normally, an image of an object conveyed by the retinal fibres, is 
propagated from corresponding retinal points, to the higher visual brain 
centers. It may be easy to visualize this phenomenon, if the more intricate 
physiology were reduced to simpler terminology and in that manner the 
function rendered visible to the mind's eye. 


The retina as the receptive organ of the eye conveys the impressions 
impigned upon it, along the optic nerve fibres—both the decussating and 
the non-decussating—and registers these impressions in the brain centers 
known as the primary optic centers, said to be traceable to the external 
geniculate body. The macular fibres, being distinct and separate, undergo 
a partial decussation at the chiasm. In the left optic tract, therefore, fibres 
from four different regions are to be found: viz., the two-thirds of the 
temporal side of the left retina, the temporal half of the left macula, the 
nasal third of the right retina, and the nasal half of the right macula. 
Corresponding fibres are to be found in the right optic tract. 


The primary optic centers receive the images from the two eyes and 
no unification takes place at these points. In the primary optic centers the 
images which are received, are probably registered, identified and then 
conveyed for unification. These centers are probably the first relay 
stations. 

The primary optic centers may be termed the termini of the optic 
nerve proper. From these points the optic nerve fibres spread out into 
fan-shaped radiations—-the optic radiations, which terminate in the occi- 
pital lobe of the brain. 

The third step in the conveyance of the retinal image is along 
these fan-shaped optic radiations, the fibres of which are believed to be 
correspondingly coupled, physiologically, at least. ‘The images are con- 
veyed by these radiations to the visual area of the cortex in which they 
are unified, or fused. 

It may be possible that the etiological factors in alternating stra- 
bismus may have their beginning in the second stage of the image con- 
veyance. It may be that lack of fusion or its congenital absence is due to 
certain disturbing factors in the elements which have to do with the con- 
veyance of the retinal images from the optic nerve fibres to their termina- 
tion in the occipital lobe. The seat of this disturbance may be in the 
primary optic centers and may occur as a lapse, or some other form of 
abberation or interruption at the junction of conductivity. This phe- 
nomenon may be likened to the astigmatic condition of an eye in which 
the primary and secondary meridians present not a point focus, but a 
line focus with an interceding interval. In the case of astigmatism, the 
image received at the retina is assymetrical, and consequently, the retinal 
image sent to the higher visual centers is not seen as if in focus. Assum- 
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ing, then, if the same condition prevailed in the fibres of conduction and 
the images which reach the primary optic centers were normal images, 
but at this point suffered interruption which causes them to become 
assy metrical and out of relation with each other, the reaction would then 
be the same as if two distinctly different and unlike images were received. 
Fusion is possible only when two similar images are presented. 


In alternating strabismus the visual acuity in the two eyes is usually 
about the same, and is generally quite good, and excluding possible 
fundus pathology, these eyes present normal findings. The question arises 
as to the possible cause or causes for the alternation. The indications are 
that there is no unification or fusion of the two retinal images and hence 
there is alternating fixation with possible alternating suppression. But 
the absence of fusion is in itself not the primary condition. It is merely a 
manifestation of some primary defect along the route of conduction. 
Earlier in the paper it was observed that the binocular visual function is 
a reflex arc consisting of a centripathal path, a cerebral center and a centri- 
fugal path. Simply considered, this reflex arc is made up of afferent and 
efferent fibres with the brain center as the central point of conduction. 
The afferent fibres conduct the images toward the center and this is ex- 
pressed by the centripathal path. The efferent fibres convey the impres- 
sions away from the center and are manifested by the centrifugal path. 
Improper conduction of the image along the efferent nerve fibres might 
produce the alleged lapse with its subsequent alternate fixation. It may 
be that by lapsing, the retinal image undergoes a physical and psychic 
change, thus making unification impossible. 

As a basis of proof for the concept presented, we had occasion to see 
clinically two cases of alternating convergent strabismus. Both of these 
cases were diagnosed as true alternating types. One of these cases was 
corrected surgically; the other one was not interfered with in any way. 
Both presented the same symptoms and the same manifestations. Retinal 
correspondence was apparent in both cases. Alternate monocular fixa- 
tion, absence of fusion, good visual acuity with correction, were apparent. 
The operated case had 20/20 vision with and without correction. She 
formerly had about 35A of alternating convergent strabismus. She was 
not fully corrected surgically. The non-corrected case accepted a strong 
compound hypermetropic correction but she remained with a 40° (ap- 
proximately) alternating convergent strabismus. 


Working on the hypothesis of the concept presented, we sought for 
means to re-establish the path of conductivity in the reflex arc. To attain 
this end, we used light stimulation in both eyes. Flashing plugs of vary- 
ing intensities of light and darkness periods were used. The lights were 
set into retinal stimulators of our own construction and these were set 
up on the telebinocular head, with the instrument serving as a dark 
chamber. Because of the varying intensities of flashing, both eyes were 
illuminated at the same time only seldom. In addition, we used a ruby 
filter over one eye, the directing one, and in that way still more varied 
the intensity of stimulation. These light flashings were given for two to 
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three minute periods during the first stages of the training. A ruby filter 
was ordered for constant use over the habitually fixating eye. This pro- 
cedure was varied by using a vertical prism in a fit-over frame for a period 
of a week or two. In short, every means for “‘clearing’’ the path of con- 
duction and the reflex arc was employed. In addition, office training con- 
sisting of monocular, binocular and simultaneous binocular fixation over 
the entire field of fixation was given. The cards used were colored red, 
blue, orange, and so forth. These cards were later supplanted with col- 
ored cards having pictures on them. We used the Keystone Stepping 
Stones series fusion cards for that purpose. A complete record was kept of 
the cases. One month after starting these two cases, both reported diplopia 
when wearing the ruby filter. Six weeks later the diplopia was constant. 
We are now training super-imposition and first degree fusion to the non- 
operated case, and are about ready to discharge, as fully corrected, the one 
that was corrected surgically. This girl has good fusion sense and is be- 
ginning to appreciate stereopsis. The ductions and rotations are well 
established. 


We are led to believe as a result of these and other clinical observa- 
tions, that if the reflex arc and the paths of conductivity are re-estab- 
lished and the visual pathways taught and conditioned to receive the 
visual impressions properly, alternating strabismus, like the concomitant 
types would lose their mysterious aspect and would become simple cases 
of strabismus, amendable to training as are other types. Of course, two 
cases do not constitute ample material for observation and study. In fair- 
ness, it would require the study of hundreds of cases and the results 
tabulated. But our object is to point out a possible means, and a plausable 
explanation for a condition which has been puzzling the ophthalmic 
profession. If it is possible to attain results, or partial results which point 
to favorable prospects, why is it not possible that the number of cases 
could be multiplied? Of course, it must be noted that the early stages of 
training are not as simple as they appear from our description. We en- 
countered numerous obstacles in the course of training superimposition. 
Fixation was momentary. Suppression was apparent. There was evi- 
denced an aversion for superimposition and fusion. These were mani- 
fested by the right sided image jumping over to the left and vice versa, 
when the two images were about to be superimposed. This was over- 
come by persistent exposure of each picture to its respective eye, coupled 
with binocular exposure. Another phenomenon, which we termed “‘rapid 
alternation,’’ was noticed. This phenomenon was manifested during the 
training of fusion and was recognized when one of the images would 
fade out only to return to have the other one disappear for a moment. 
This, too, was overcome after some persistent training. The experienced 
orthoptist, especially the one who is doing work in squint orthoptics, 
fully well knows that there are hardships and obstables encountered in 
even the seemingly easy cases. But in the alternating types the difficulties 
encountered are greater for two reasons. Firstly, because the usual pri- 
mary symptoms and conditions, such as amblyopia-ex-anopsia, macular 
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suppression, faulty projection, are not prevalent, as a rule. And secondly, 
because of the mental hazard which such cases present. Orthoptists have 
been inculcated with the belief that “‘true alternating strabismus’ will 
not respond to training. Unfortunately, too many take this maxim at its 
full value and are afraid to try otherwise. The few orthoptists who have, 
at the risk of their reputations, ventured to correct these types of cases 
and have reported marked success, have been accepted with doubt and 
scepticism. Their reported successes might have been genuine, but they 
might have lacked the means for explaining them and the physiological 
and psychological hypotheses on which to hinge their claims. 


The absence of fusion in alternating strabismus is an outward mani- 
festation. The muscular theory has never been adequately proven. The 
only logical solution lies in the concept presented. It may be that the 
seat of the disturbance is not localized with absolute certainty, but all 
evidence points to the seat of disturbance as being situated in the paths 
of conduction, between the chiasm and the optic radiations. Further in- 
vestigation may prove or disprove this contention. This investigation 
must be done clinically. 


To summarize: 

1. Alternating strabismus is manifested by alternating monocular 
fixation. Fusion is definitely absent. There is evidence of alternating sup- 
pression and rapid alternation. 

2. A new concept of the etiological factor contends that the absence 
of fusion is due to a ‘‘lapse’’ (abberation) or some other form of inter- 
ruption, very much similar to the astigmatic condition prevalent in the 
cornea. 

3. This “‘lapse’’ occurs in the optic nerve fibres at their point of 
junction in the primary optic centers. 

4. This lapse causes some form of alteration in the image, thereby 
rendering it so distorted that it becomes dissimilar and hence no fusion 
is possible. 

5. By proper training, the reflex arc may be re-educated and re- 
conditioned sufficiently to permit clear conduction of the two images and 
to render them fusible. 


DR. WILLIAM SMITH, 
260 SEAVER STREET, 
ROXBURY, MASS. 


418 














THE RELIABILITY AND VARIABILITY OF THE NEAR 
POINT ACCOMMODATIVE TESTS* 


J. I. Kurtz, M.A., F.A.A.O. 
Minneapolis, Minn. 


Part Il 


In our paper in the October issue we outlined the experiment and 
described the technique used as well as the different instruments and 
cards used in making the various tests to determine the reliability and 
variability of the negative accommodation and the amplitude of accom- 
modation. From the statistical analysis of the data presented it was found 
that the reliability of all three tests was very high, namely, .99+, while 
the coefficient of variability for the dynamic retinoscopy was 10.83%; 
for the plus lens test 20.51%; and for the cross cylinder test 67.06%. 
In this paper we shall present data of the monocular and binocular 
findings of the amplitude of accommodation obtained by using (a) the 
reading card test; (b) the Doane line; (c) the minus lens test as de- 
scribed on page 371 of the last issue of this Journal. 


V. AMPLITUDE OF ACCOMMODATION 


The amplitude of accommodation may be defined as the amount 
which represents the exertion of accommodation to the outmost. In dis- 
cussing relative accommodation Pascal?° claims that relative accommoda- 
tion has two parts. (1) Negative relative accommodation. This is the 
amount the eyes can relax for a fixed convergence from the amount started 
with at the time of fixing the object. This part of the accommodation 
we have already discussed under the heading of Negative Accommodation. 
(2) Positive relative accommodation. This represents the amount of 
additional accommodation the eyes are able to exert for a given con- 
vergence in excess of the amount started with at the time of fixing the 
object. In this case the element of force is introduced. The amplitude of 





*This research problem was carried out at the Graduate School at the University 
of Minnesota Psychology Department. It is part II of a thesis presented to the Dis- 
tinguished Service Foundation of Optometry. 

We wish to acknowledge our indebtedness to Prof. W. T. Heron of the Psychol- 
ogy Department and to Dr. E. Lyon, Dean of the Medical School for their helpful 
suggestions and criticism. To the American Optical Company, Southbridge, Mass., for 
their kindness of loaning us the equipment used in this study. We are especially in- 
debted to Prof. M. A. Tinker for his many valuable suggestions and kind cooperation 
which made it possible for us to carry out this study in his laboratory. 
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NEAR POINT ACCOMMODATIVE TEST—~KURTZ 


accommodation may be defined as the maximum power of accommoda- 
tion the eye is able to exert when forced to do so, at the closest point 
to it. When this test is*made monocularly the act of convergence is 
partly eliminated and is used mainly when made binocularly. 


The illustration in Figure 5 taken from Duke-Elder”! furnishes a 
schematic illustration about the “‘relative accommodation” and will help 
somewhat to clarify this subject. According to the explanation of his 
figure, if a subject is emmetropic and has his far point R at infinity and 
his near point P at 10 cm. if the subject looks at A situated at 33 cm. 
distance from his eyes he will then use 3 D. of accommodation and 
3 M.A. of convergence. If a minus 3 D. lens is now placed in front of 
the subject’s eye he now accommodates not 3 D. but 6 D as he is now 
using 3 D. more accommodation to overcome the minus 3 D. lens which 
caused the print to blur. He thus augments his accommodation from 3 to 
6 D. and his relative near point P’ is at a distance of 17 cm. which is 
equivalent to 6 D. If now a convex lens is substituted in place of the 
concave and the image, we will say, begins to blur when a plus 2 D. lens 
is present, he thus relaxed his accommodation by 2 D. Thus he is 
only using 1.00 D. instead of 3.00 D. and his relative far point R’ is 
now at Im from the eye and is equivalent to 1 D. Amplitude of accom- 
modation test used in this experiment and described earlier in this paper 
are: 

1. Reading card at near. 

2. Duane line. 

3. Concave lens. 

The add-even reliability of the amplitude of accommodation tests. 

From Table 6c we see that all of the amplitude of accommodation 
tests have reliability coefficient of .99+ with the only exception of the 
monocular minus lens test, which has a r of 98+ for minimum. The 
results as recorded in this table indicate that all of the amplitude of 
accommodation tests are reliable. 


Coefficient of Reliability and (B-Sr) Brown Spearman Reliability 
of the Amplitude of Accommodation Tests 





Monocular Binocular 





Minimum Maximum Minimum Maximum 











Types of Tests r B-Sr r B-Sr r_ B-Sr_ r_ B-Sr 
Reading Card Test.... .99 .99 .99 .99 .99 .99  .99, ..99 
Single Line ......... 99 99 99 99 — — — — 
Minus Lenses ....... Ber wm Ss... .& 

TABLE 6c 
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In Tables 7a, 7b and 7c are given the results obtained from using 
these different tests, all of which are subjective. It is particularly interest- 
ing to note the great spread between the minimum and maximum in 
Table 7a, in the first and second column, ranging practically from noth- 
ing for subject 10 to 7 D., fer subject 9, and nearly 8 D. for subject 4. 
The difference between the minimum and maximum averages for the 
entire group 3.60 D. This would have been higher were it not for the 
fact that the group of subjects number 17 to 22 inclusive was made up 
of 3 presbyopes and 3 of the pre-presbyopic stage. It will be observed 
that their differences are very small in comparison with the other sub- 
jects. If this group of 6 were eliminated from the calculation the difference 
in the average for the group would actually be 5.40 D. instead of 3.60 D. 


In the middle two columns the minimum and maximum range is 
recorded. Here again we meet considerable variation between the mini- 
mum and maximum the amount differing considerably from one subject 
to the other. The difference for the group average is 2.67 D. The co- 
efficient of variation is rather uniformly low being 13.33 for the mini- 
mum and 13.19 for the maximum. From the results of the Duane line 
test as recorded in the first two columns of Table 7b we find that the 
difference between the minimum and maximum of averages for the in- 
dividual subjects are very great, with the lowest 0.30 D. for subject 20 
the highest being 15.20 D. for subject 8. The difference between the 
minimum and maximum for the entire group is 5.28 D. This is also 
true of the range as recorded in the two center columns. There is con- 
siderable fluctuation in the differences from one subject to the other, the 
difference for the group is 3.14 D. In this test we again find the S.D. 
rather low, the amount of coefficient of variation being 13.57 for the 
minimum and 14.00 for the maximum. 


In Table 7c are recorded the results obtained with the concave lens 
test. Here too we note a considerable difference between the minimum and 
maximum of the individual averages, the differences, however, are not 
so marked as those found in Table 7b or even 7a. The difference for the 
average of the entire group of subjects is 2.73 D. The range also shows 
less variation than in Tables 7a and 7b. The difference in the averages 
for the range for the entire group is 0.21 D. The S.D. is in general low 
being 0.55 D. as the minimum averages for the entire group and 0.56 as 
the maximum. The minimum coefficient of variation is 10.95 per cent 
and for the maximum it is 7.56 per cent. 


From a consideration of the analysis of results recorded in Tables 
7a, 7b and 7c we see that the value for the amplitude of accommodation 
obtained by using the reading card vary considerably. The variation in 
the average and in range is considerably more than in any of the sub- 
jective tests for the negative accommodation, as given in Tables 2a, 2b 
or 2c. This great variation in the amplitude of accommodation findings 
as recorded in Tables 7a and 7b can not be entirely attributed to the 
fact that they are subjective tests, because the negative accommodation 
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NEAR POINT ACCOMMODATIVE TEST—KURTZ 


Monocular Amplitude of Accommodation 


26 Subjects. 


Reading Card Test 


52 tests on each subject. 


























Values in Diopters % Coefficient of 
Subject Average Range S. D. Variation 
Mi Ma Mi Ma Mi Ma Mi Ma 
A B i D E F G H 
1; 8.63 10.90 7.30 8.50 1.83 2.56 22.79 23.49 
2. 5.50 9.90 2.60 7.20 68 1.56 12.36 15.76 
3. 8.40 13.30 5.90 11.70 2.08 2.48 24.76 18.65 
4. 11.00 18.70 6.30 12.50 1.24 2.90 11.27 25.51 
5. 4.70 12.20 4.00 8.90 91 1.61 19.36 13.20 
6. 10.40 14.70 5.90 6.90 1.46 1.82 14.04 12.38 
7. 11.90 18.50 8.30 10.70 1.71 2.81 12.37 15.24 
8. 5.70 16.00 7.50 7.50 1.83 2.15 32.11 13.44 
9. 11.20 18.00 4.20 12.50 1.40 2.49 12.50 13.83 
10. 13.20 13.10 7.00 6.60 1.46 1.67 11.06 12.75 
ll. 9.40 14.70 6.60 8.90 1.74 2.24 18.51 15.24 
12 9.50 13.70 3.00 5.50 99° 1.25 10.42 9.85 
13 8.20 13.40 4.40 10.00 1.47. 2.34 17.93 17.46 
14 7.80 13.00 5.50 10.40 1.36 2.05 17.44 15.77 
15 9.40 15.10 8.40 13.90 1.88 3.35 20.00 22.19 
16. 4.20 7.41 2.10 3.20 44 .69 10.48 9.31 
17. 5.10 6.40 2.40 2.80 54 71 10.59 10.94 
18. 3.64 4.62 70 1.90 .19 45 5.22 9.74 
19. 3.50 4.10 .60 .80 .19 .20 5.43 4.88 
20. 3.30 5.10 1.00 3.90 .20 1.02 6.06 20.00 
21. 4.30 6.30 3.30 3.00 53 75 12.33 11.90 
22. 3.40 4.00 70 1.20 83 38 4.41 9.50 
23. 3.51 4.05 30 .65 .10 13 2.85 3.21 
24. 5.90 8.82 2.80 4.10 63 1.11 10.68 12.59 
25. 5.61 8.80 2.10 3.40 .76 .80 13.55 9.09 
26. 16.66 22.25 7.20 9.00 1.00 1.58 6.00 7.10 
Average 
of the 
entire 
Group 7.82 11.42 4.04 6.71 1.02 1.60 13.33 13.19 





TABLE 7a 
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Monocular Amplitude of Accommodation 


Single Line Tests 





52 tests on each subject. 








Values in Diopters 








% Coefficient of 











Subject Average Range S. DD. Variation 
Mi Ma Mi Ma Mi Ma Mi Ma 
A B C D E F G H 
l. 8.07 11.70 7.00 9.50 2.08 2.93 25.77 25.04 
2. 6.10 14.60 3.70 10.00 .96 3.07 15.74 21.03 
3. 9.10 16.70 8.80 15.00 1.92 3.36 21.10 20.12 
4. 14.00 20.00 6.03 10.10 47 34 3.36 4.20 
5. 5.00 11.40 4.69 5.00 1.03 2.48 21.00 21.75 
6. 10.70 14.50 11.60 8.30 125 5 11.68 7.79 
7. 12.30 18.40 6.00 12.50 2.64 4.68 14.80 25.43 
8. 6.80 22.00 8.50 12.50 1.82 3.16 38.82 14.36 
9. 12.10 23.20 5.00 10.40 1.19 2.46 9.38 10.60 
10. 8.90 15.40 7.30 8.90 1.50 2.18 16.85 14.16 
11. 10.60 17.01 7.02 12.05 1.81 2.92 17.08 17.17 
12. 10.00 12.90 3.40 6.40 97 1.35 9.70 10.47 
13. 9.40 16.10 9.10 15.00 2.45 3.85 26.06 23.91 
14. 8.00 14.20 4.80 11.70 1.18 2.75 14.75 19.37 
15. 8.66 14.70 3.70 12.90 80 3.30 9.24 22.45 
16. (4.10 8.10 3.80 4.70 1.74 .87 18.05 10.74 
17. 5.70 7.00 1.64 .80 81 .87 8.95 12.43 
18. 3.58 4.16 1.40 1.30 19 25 5.31 6.01 
19. 3.60 4.10 70 1.20 20 .28 5.56 6.83 
20 3.40 4.70 1.10 2.60 21 72 6.18 15.32 
at. 5.00 6.30 2.80 7.70 56 yy 11.20 11.90 
22. 3.40 4.00 .60 1.20 18 .24 5.29 6.00 
23. 3.42 3.92 55 50 13 as 3.80 3.80 
24. 5.82 10.28 3.00 8.50 70 .86 12.03 18.09 
25. 6.11 8.77 2.60 2.80 78 .63 12.77 7.18 
26. 17.23 23.22 1.00 1.30 1.36 1.84 7.89 7.92 
Average 
of the 
entire 
Group 7.35 12.63 4.30 7.44 1.05 1.82 13.57 14:00 
TABLE 7b 
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26 subjects. 





NEAR POINF ACCOMMODATIVE TEST—KURTZ 


Monocular Amplitude of Accommodation 


Minus Lens Test 


52 tests on each subject. 


























Value in Diopters % Coefficient of 
Subject Average Range S. D. Variation 
Mi Ma Mi Ma Mi Ma Mi Ma 
A B c D E F G H 
l. 5.60 10.00 3.75 6.00 74 1.22 13.21 12.20 
2. 4.14 5.58 1.75 2.50 35 49 8.45 8.78 
> 6.32 9.42 3.25 3.06 70 97 11.08 10.30 
4. 5.53 12.02 5.50 4.00 1.28 56 23.15 4.66 
5. 4.06 10.74 ae ga 39 63 9.61 5.87 
6. 5.76 10.87 3.50 3.25 90 92 15.63 8.46 
7. 6.99 11.20 6.50 5.00 1.81 1.10 25.89 9.82 
BS 3.33 9.78 3.50 2.2 1.11 66 20.90 6.75 
9. 5.42 8.12 2.00 2.75 48 49 8.86 6.03 
10. 6.26 6.85 5.49 Las 1.36 52 21.73 5.88 
i. Gas G2 ee 2a 83 72 13.28 8.25 
12. 4.47 7.51 1.00 1.75 33 57 7.38 7.59 
13. 4.80 9.50 3.00 4.00 77 ~=+1.01 16.04 10.63 
14. 4.42 8.75 2.25 3.50 46 75 10.41 8.75 
15. 4.25 7.40 2.75 2.00 46 46 10.57 6.22 
16. 3.92 6.14 [Se “sae 41 49 10.46 7.98 
17. 4.20 4.72 las 63.6 29 41 6.90 8.69 
18. 3.51 4.14 50 Ye 18 .27 5.13 6.52 
19. 3.61 4.10 50 1.00 15 .24 4.16 5.85 
20. 3.49 4.67 50 1.50 12 235 3.44 7.49 
ye 3.50 4.38 1.00 1.75 22 36 6.29 8.22 
22. 3.40 3.85 a my be 13 .16 3.82 4.16 
23. 3.86 4.11 1.62 .62 17 18 4.40 4.38 
24. 4.00 4.90 1.00 1.50 30 39 7.50 7.96 
25. 4.42 5.85 1.25 1.50 33 45 7.47 7.69 
26. 11.72 15.95 7.00 4.50 1.05 1.23 8.97 7.71 
Average 
of the 
entire 
Group 5.00 7.73 2.27 2.48 A 56 10.95 7.56 





TABLE 7c 
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findings as recorded in Tables 2b and 2c are also subjective findings and 
yet the variation there is not nearly so great. 


There are several factors which may account for the degree of 
variation in the two subjective tests of the negative accommodation and 
of the amplitude of accommodation. It will be recalled that when we 
used the test card with plus lenses and the cross cylinder in testing the 
negative accommodation, the card was kept stationary and only lenses 
were added during the process of the test, while in making the amplitude 
of accommodation test using the reading card and the Duane line card, 
the test was started with the card at 1/3 meter and was gradually 
brought closer to the eye until the print could no longer be seen or the 
line doubled up. It is this technic of varying distance that introduced 
these several factors which may be responsible for the great variation in 
findings. The factors may be enumerated as follows: 


1. A change in position. As the card is brought closer to the eye the 
circles of diffusion become greater hence less accommodation is exerted or 
required to read the type. 


2. Retention of visual image. As the card is brought very close to 
the eye the subject may retain the image for a while although he no 
longer can see to read the type and during that short interval until he 
says ‘‘stop’’ the card may be moved | to 2 centimeters and this (when 
the test card is close to the eye) may amount to 2 D. or 3 D. 


3. When the test is made binocularly the constant change in the 
distance of the card from the eyes causes a constant change of the con- 
vergence. 

It will be observed that the variation in the results obtained with 
the Duane line test card was even greater than with the reading card, 
this may be due to the fact that it was difficult for most subjects to 
determine when the line became blurred and when it appeared double. 
While our minimum and maximum findings of the Duane line test are 
in close agreement with Duane’s own findings as given in Table 8 we do 
nevertheless maintain that Duane’s spread between the minimum and 
maximum amplitude of accommodation is too great. Had he used another 
test object his results would have unquestionably been different. 


While our difference is apparently higher than Duane’s, this may 
be due to the fact that in this table nearly half of the values are given 
for presbyopes. In this presbyopic group the difference is considerably 
less than in a non-presbyopic group. 


An examination of Table 9 will at once show that the greatest 
amount of difference between the minimum and maximum is found in 
the Duane line test which is more than twice as large as the concave lens 
test difference, and somewhat less than twice the difference of the reading 
card test. It is somewhat difficult to draw a conclusion as to which one 
of the first two tests given in Table 9 is the most valid because of the 
fact that the coefficient of variation of both of them is practically the 
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Duane’s Accommodation Findings 








Values in Diopters 














Age Minimum Maximum 
8 11.6 16.1 
12 10.7 15.2 
16 9.8 14.3 
20 8.9 13.4 
24 8.0 12.4 
28 7.0 11.3 
32 6.0 10.2 
36 4.2 9.0 
40 3.4 7.9 
44 2.1 6.3 
48 1.2 4.5 
52 0.9 yy 
56 0.8 1.8 
60 0.7 1.7 
64 0.6 1.6 
Average 5.06 8.51 





Duane Difference 3.45 Diopters 
Kurtz Difference 5.28 Diopters 





TABLE 8 


A summary of the difference of the averages for the entire group as 
recorded in Tables 7a, 7b and 7c is given in Table 9. 





Values Given in Diopters 











Monocular Type Difference 
of Amplitude of —_—_—Average——____ Between 
Accommodation Minimum Maximum Min. and Max. 
Reading Card Test.. 7.82D. 11.42D. 3.60D. 
Duane Line Test.... 7.35 12.63 5.28 
Concave Lens Test.. 5.00 7.33 2.33 
TABLE 9 
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same. However, when we compare the difference between the averages 
of the minimum and maximum of the reading card test which is 3.60 D. 
with that of the Duane line test, which is 5.28 D. we can readily see 
which test will give us a less variable approximation of the amplitude of 
accommodation. Now when we next observe that the concave lens test 
difference is only 2.33 D. considerably less than the other two, and also 
that the average coefficient of variation of the minimum and maximum 
of the first two tests is 13.21 and 13.74 respectively, and that the 
average for the concave lens test is only 9.25 it would indicate that the 
concave lens test will give an approximation of the amplitude of accom- 
modation which will be subject to less variation than the reading card 
test or the Duane line test. 


Results of Binocular Amplitude Accommodation 


In Tables 10a and 10b are recorded the results of the binocular 
accommodation test using the reading test card and minus lens test. In 
the columns A and B in Table 10a is recorded the minimum and maxi- 
‘mum of the individual averages. Here again we note that there is a con- 
siderable spread between the two. The difference between the minimum 
and maximum for the group averages 4.82 D. and for range it is 1.99 
D. the coefficient of variation is low, being 12.43 for the minimum and 
10 for the maximum. 


In Table 10b are recorded the results of the minus lens tests. Here 
is found some fluctuation between the minimum and maximum of the 
individual averages. The greatest amount of difference is found for sub- 
ject 4, the difference being 6.99 D. and the 6.68 D. for subject number 5. 
However, the difference for these two subjects is not nearly as great as 
it is in Table 10a where the reading card test results are recorded. There 
the difference is 9.04 D. and 9.20 D. respectively. Now when we look 
at the difference in Table 10b between the minimum and maximum 
averages for the group we find it to be 2.42 D. The difference in the 
range is equally small, being only 0.76 D. The coefficient of variation is 
low, 11.41 for the minimum and 9.48 for the maximum which is 
nearly the same as the coefficient of variation found in Table 10a. In 
Table 11 we summarize the results of the difference of the averages ob- 
tained from the Tables 10a and 10b. 


It is this great difference in the results obtained by using different 
tests which accounts for the difference in the amounts of amplitude of 
accommodation obtained by several investigators as shown in Table 12 
as given by Sheard on page 93 in Dynamic Ocular Tests. 


From Table 12 it may be seen that there is a need at present for the 
establishment of an exact norm of amplitude of accommodation (if that 
were possible). The different tests could be evaluated according to this 
norm. This would offer an interesting problem for research. 
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23 Subjects. 


NEAR POINT ACCOMMODATIVE TEST—KURTZ 


Binocular Amplitude of Accommodation 
Reading Card Test 


52 tests on each subject. 








Values in Diopters 








% Coefficient of 






































Subject Average Range Ss. D. Variation 
Mi Ma Mi Ma Mi Ma Mi Ma 
A B ; D E F G H 
1. 10.10 13.20 5.90 6.60 1.40 1.68 13.86 12.73 
2. 5.90 11.50 2.90 7.50 90 1.23 15.25 10.70 
3. 9.80 15.50 4.20 7.50 1.39 1.77 14.18 11.42 
4. 12.10 21.14 5.50 10.70 29 1.32 2.40 6.24 
5. 5.00 14.20 4.60 4.14 1.13 1.08 22.60 7.61 
6. 11.70 15.90 4.20 5.70 151 1.86 12.91 11.70 
7. 13.20 19.70 4.30 8.40 hae oe 9.32 12.79 
8. 5.90 18.03 5.90 5.70 1.86 1.76 31.52 9.76 
9. 10.80 19.04 4.30 7.40 Lg6 «41.55 10.74 8.14 
10. 8.90 13.60 4.10 5.00 1.18 1.54 13.26 11.32 
ll. 9.50 15.10 5.40 6.50 1.54 1.66 16.21 10.99 
12. 11.30 15.60 2.00 3.10 » s i 6.37 7.20 
13. 9.70 16.00 4.80 7.50 1.43 1.64 14.74 10.25 
14. 8.90 15.10 2.10 8.90 1.49 1.89 16.74 12.52 
15. 10.10 17.40 4.40 12.50 1.40 3.66 13.86 21.02 
16 4.64 7.94 2.00 2.50 51 61 10.99 7.68 
17 6.10 7.50 1.40 2.50 34 .19 5.57 2.53 
18 4.10 5.40 .90 1.20 39 .19 9.51 3.52 
19 3.60 4.30 .90 1.00 wy a 6.11 5.35 
20. 3.40 6.00 1.10 2.80 ee .86 6.47 14.33 
21. 4.70 7.90 2.20 4.50 57 1.00 12.13 12.66 
22. 3.50 4.33 .90 1.40 21 38 6.00 8.18 
23. 1.64 1.89 75 Fi By 22 3.2% 122.397 
24. —- —— 
y > M wand are 
26. = ile 
Average 
for all 
Sub- 
jects 7.67 12.49 3.39 5.38 92 1.24 12.43 10.07 
TABLE 10a 
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Binocular Amplitude of Accommodation 
Minus Lens Test 





52 tests on each subject. 








Values in diopters 








% Coefficient of 












































Subject Average Range S. D. Variation 
Mi Ma Mi Ma Mi Ma Mi Ma 
A B + D E F G H 

l. 4.99 9.42 3.50 6.00 37 64352 19.44 14.01 
ya 4.00 4.98 1.41 1.42 Bee .40 5.50 8.03 
3. 5.28 1.55 2.50 5,75 .69 1.87 13.07 23.52 
4. 5.10 12.00 7.25 5.00 42 .98 28.34 8.17 
>. 3.91 10.59 12> 3.56 .28 81 7.16 7.65 
6. 6.01 10.07 2.00 2.75 .80 Fs 13.31 7.65 
7. 6.88 9.87_ 5.00 4.50 .61 .96 23.40 9.73 
8. 4.92 9.38 3.00 3.00 83 .68 16.87 Fae 
9. 5.07 8.03 2.00 2.62 47 58 9.27 7.22 
10. 6.12 8.85 5.25 3.00 83 73 29.90 8.25 
11. 5.61 7.86 3.50 3.75 .92 .89 16.40 11.32 
12. 4.44 7.57 2.00 2.50 .40 54 9.10 7.13 
13. 4.25 8.55 2.50 4.00 51 1.10 12.00 12.87 
14. 4.26 8.60 1.00 4.25 28 1.03 6.57 11.98 
15. 4.13 6.07 1.00 2.50 .27 .62 6.54 10.21 
16. 3.80 5.84 1.75 3.00 38 79 10.00 13.53 
i? 4.13 4.57 1.00 2.50 es .62 6.54 13.57 
18. 3.47 4.69 to fe .20 .28 5.76 5.97 
19. 3.51 3.94 50 1.00 .14 .28 3.99 7.11 

20. 3.42 4.43 75 1.50 .18 .29 5.26 6.55 

23. 3.42 4.06 100 1.50 .22 30 6.43 7.39 

22. 3.36 3.77 .25 1.00 13 .16 3.87 4.24 

23. 3.52 4.23 .62 52 13 18 3.69 4.26 

24. — — 

25. — — 

26. — — 

Average 

of the 

entire 

Group 4.23 6.65 2.16 2.92 57 74 11.41 9.46 

TABLE 10b 
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NEAR POINT ACCOMMODATIVE TEST—KURTZ 





Binocular Types of 


Amplitude of 





Values Given in Diopters 











Accommodation Average Diff. Between 
Tests Minimum Maximum Min. and Max. 
Reading Card Test 7.67 12.49 4.82 
Concave Lens Test 4.23 6.65 2.42 
TABLE lla 


Here we see from the last column in Table 1la that the difference 


in the average between the minimum and maximum of the averages for 
the reading card test is exactly twice the difference of the concave lens test. 
This would suggest that this last named test would give us an approxi- 
mation of the amplitude of accommodation with only half of the amount 
of difference between the minimum and maximum results of the test. 





Amplitude of Accommodation 











Sheard 
Jackson (Monocular 
(Concave Lenses Test Object 
Duane Accommodation at 13 in. 
Donders (Near Point) Associated with Concave 
Age (Near Point) Average Convergence) Lenses) 
10 14.00 13.50 14.00 —- 
15 12.00 12.50 12.00 11.00 
20 10.00 11.50 10.00 9.00 
25 8.50 10.50 9.00 7.50 
30 7.00 8.90 8.00 6.50 
35 5.50 7.30 7.00 5.00 
40 4.50 5.90 5.50 3.75 
45 3.50 3.70 4.00 ~_ 
50 2.50 2.00 2.50 -— 
55 1.75 1.30 1.25 —— 
60 1.00 1.00 50 eee 
TABLE 12 
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The Reliability of the Differences 


In Table 13 are given the differences between the averages of the 
Amplitude of Accommodation for the minimum and maximum values 
for the monocular and binocular tests. The reliability of the differences, 
it will be observed, is not very high, as the ratio is considerably less 
than 3. The fact that there were only 26 subjects in this sample may 
account for this low ratio. The formula for correlated measures was 
used in computing Table 13. 


The Reliability of the Difference Between the Averages 
of the Amplitude of Accommodation 





Monocular 





Amplitude of —_——Minimum Maximum 





Accommodation Diff. of S.D. D. Diff. of S.D. D. 





Tests Mean Diff. $.D. Diff. Mean Diff. S.D. Diff. 
Reading Test Card 
vs. single line. .29 1.13 15 1.16 1.85 .62 
Reading Card 
vs. Minus Lens 2.46 2.20 1.11] 3.68 3.70 .98 
Single Line 
vs. Minus Lens 2.75 233 1.08 4.84 3.93 1.23 





Binocular 


Reading Test Card 
vs. Minus Lens. . 3.09 2.59 1.19 9.42 3.63 1.44 





TABLE 13 


T he Coefficients of Correlation 


In Table 14 are recorded the coefficients of correlation between the 
different amplitude of accommodation tests and their PEr. It will be 
observed that the reading card and the single line test have a rather high 
correlation being .94 for the minimum and .95 for the maximum. The 
high correlation for these two tests may.be explained by the fact that 
the technics of making these two tests are identical. In the Duane line 
card and minus lens tests the correlation is considerably lower, this is 
also true to a lesser extent of the reading card and minus lens test. This 
may “be accounted for by the fact that with the minus lens test the test 
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object remains at a fixed distance from the eyes, while in the reading 
card or single line test, the test object is gradually moved from the 
original position of 33 cm. closer to the eyes until the type or the line 
becomes extremely blurred. 

The coefficients of correlation between the different amplitude of 


accommodation tests and their P.E. are given in Table 14 for the mini- 
mum and maximum values of the monocular and binocular findings. 





Monocular Binocular 





Minmum Maximum Minimum Maximum 


‘Tests Correlated r PEr r PEr r PEr r PEr 





Reading Card vs 
Single Line Card... .94 .0] 95 Ol —_ — — ma 


Reading Card vs 





Minus Lenses . 85 .04 .67 .07 820 .05 85 .04 

Single Line vs. 

Minus Lenses .... .76 .06 82 .05 — | ae a ii 
TABLE 14 


For the purpose of an easy comparison between the difference of 
minimum and maximum values of the average of the monocular and 
binocular amplitude of accommodation test we will give these values in 


Table 15. 





—— Values Given in Diopters 
Types of Ampli. of Difference between the Minimum _ Diff. Between 











Accommodation and the Maximum of the Averages Monocular 
Tests Monocular Binocular Binocular 
Reading Card Test 3.60 4.22 1.22 
Duane Line Test 5.28 —— —— 
Concave Lens Test 2.33 2.42 0.09 
TABLE 15 


In reading test card the values of the difference are 1.22 D. 
This is much greater than in the concave lens test in which the difference 
is only 0.09 D. Here we note that there is considerable difference in the 
amount between the monocular and binocular reading card test in com- 
parison with the concave test. 


433 








AMERICAN JOURNAL OF OPTOMETRY 


General Summary 

1. A series of tests were carried out on 26 subjects. The amplitude 
of accommodation was tested using three different types of tests for each 
function. 

2. The minimum and maximum findings were obtained in each 
test. The right and left eye values were combined thus giving 52 tests 
for the calculation of the average, range and S.D. The coefficient of 
variation was computed from the average and the S.D. of all the subjects 
contained in the group. 

3. The reliability of all these tests was determined by correlating 
the odd and even tests, and the coefficient of reliability was found to be 
.994+ with the exception of one or two instances where it was slightly 
lower. 

4. From the results obtained in the binocular amplitude of accom- 
modation tests it is found that while the coefficient of variation of each 
individual test is low varying from 8 to 14 per cent. There is found, 
however, a spread between the minimum and maximum of the averages 
for the group in each test. The difference is greatest in the Duane line 
test being 5.28 D. The next highest is the reading card test being 3.60 D. 
The lowest being the concave lens test 2.33 D. This difference is still 
more apparent when the binocular findings are considered. The reading 
card difference between the minimum and maximum is 4.82 D. and in 
the concave lens test it is 2.42 D. 


5. In comparing the monocular and binocular differences between 
the minimum and maximum of the group averages it is found that in 
the reading card test the binocular value is 1.22 D. higher, while in the 
concave lens test the binocular value is only 0.09 D. higher than the 
monocular. 


CONCLUSIONS 


1. There is a considerable difference between the minimum and 
maximum amount of amplitude of accommodation. The degree of the 
difference depends upon the type of test used. The minus lens test gives 
the smaller amount of difference between the average of the minimum 
and maximum, the reading card test difference gives the larger and the 
Duane line test the largest. The coefficient of variation of the concave lens 
test is somewhat less than that of the other two tests. It is safe to assume 
that the concave lens test will give results with less variation than the 
other two tests. 

2. The differences between the monocular and binocular amplitude 
of accommodative findings is very marked in the reading card test and 
there is little or no difference in the concave lens test. This subject should 
therefore be further investigated to determine if there is a difference and 
the amount of that difference between the monocular and binocular 
findings. 
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NEAR POINT ACCOMMODATIVE TEST—KURTZ 


The results and conclusions arrived at in this study are of con- 
siderable clinical significance. While we find that all the amplitude of 
accommodation test are reliable we find also that they differ very much in 
their variability. 

In considering the amplitude of accommodation tests, the reading 
card test and the minus lenses test are the only ones used clinically. In 
view of the fact that the minus lens test has a lower coefficient of varia- 
bility and that its findings come nearer to the accepted norm of amplitude 
of accommodation than the reading card test we would recommend the 
use of the minus lens test in preference to the other one. 


DR. J. I. KURTZ 
1502 FOSHAY TOWER 
MINNEAPOLIS, MINN. 
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CRITICISM OF A COLLEAGUE 


Too often patients begin an examination by complaining of the 
glasses they received at the hands of other refractionists. Fairness to 
others and an intelligent self-interest require that this type of talk be 
discouraged at once. To acquiesce, at this point, in any way, is a mis- 
take. A little explanation to the patient will usually make it clear that 
the last examiner always has the advantage as he has the patient’s con- 
fidence, for the moment at least, and as refractive data and symptoms 
become manifest, correct deductions are then made easier and if a mis- 
take had been made, that very fact would now enable the optometrist 
to avoid a repetition of it. In any case it surely is not politic to lay a 
new ocular prescription open to comparison with a previous one now 
believed to be unsatisfactory. If successful in so doing, to be sure, the 
achievement is less remarkable; while if unsatisfactory the inadequacy 
of the new correction is not so pardonable. 


The prescribing of lenses is, at best a more or less feeble attempt 
to adapt a constant to a variable. Not only do factors like myopia, 
presbyopia, incipient cataract and diabetes cause marked and often rapid 
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ABSTRACTS 


ocular changes, but in the very nature of light, no human eye can bring 
simultanecusly into exact focus the various monochromatic lights placed 
at the same distance from it. As Ryer and others have said, an eye when 
normally focused for yellow is 0.5 D hyperopic for red and 1.5 D 
myopic for blue. Hence absolute prec‘sion of focusing and prescribing 
is an unattainable ideal. Such facts go to show that criticism of fellow 
optometrists is very likely to be unjust. It may harm the critics to a 
marked extent by creating suspicion of the entire optometric profession 
in general. This in turn has been disastrous to the patient by encouraging 
a neglect of the existing refractive condition or by causing him or her 
to continue to run from one optometrist to another for relief. 


Carel C. Koch. 


AN EDUCATOR REFERS TO OPTOMETRIC PRACTICE 


I wish to call attention to a review of the book Healthful Living 
which appears in this issue of the AMERICAN JOURNAL OF OPTOMETRY. 
The book is written by a leading medical educator and it is quite prob- 
able that an optometrist, into whose hands this volume may come, will 
turn immediately to the chapter on the conservation of vision. After 
reading this chapter it is possible that the optometrist may feel that 
undue emphasis is laid on certain methods and procedures in eye examina- 
tions and that optometry, on the whole, has not been presented in as 
favorable a light as he might desire or deem proper. If so, let him care- 
fully weigh the statement: ‘‘Optometrists rarely limit themselves to the 
examination of eyes but usually are engaged in selling of glasses or are 
associated with some store which does so.’ And again, ‘Optometrists, 
after a variable period of study, are licensed to make visual tests and to 
prescribe glasses.” These and similar statements should be a clarion call 
to optometry to put its house in order, to foster and support adequate 
courses of instruction in colleges and universities of high standing, and 
to practice the art and science of optometry and things germane thereto 
in an ethical and professional manner. Carel C. Koch. 


ABSTRACTS 


AN EYE MOVEMENT STUDY OF STEREOSCOPIC VISION. 
Brant Clark, Univ. of Southern California. The American Journal 
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of Psychology, (Ithaca, N. Y.), XLVIII, 1, Jan., 1936, pp. 82- 
97. 


Brant Clark was the first to devise an apparatus by which eye move- 
ments in both horizontal and vertical meridians (including oblique 
movements) can be photographed and both eyes photographed together 
on the same film with sufficient magnification to definitely show in small 
detail exactly what takes place in the movements of binocular vision. 
The present paper reports the findings of cinema photographs of the eyes 
while moving between two points in a stereoscopic pair of pictures and 
repeating the back and forth movements between two definite points 
several times. 


So many pet speculations concerning binocular vision and fusion 
are brought into question by this objective study and there is so much 
in the paper of potential importance to the practicing optometrists that 
it is hard for the reviewer to pick the items of most immediate interest, 
difficult to confine the discussion within the limits of an abstract. 


The eye movements are irregular, unsymmetrical. Each eye tends 
to move independently, i.e., the movements toward foveal fixation are 
monocular rather than binocular. Symmetrical movements are excep- 
tional. There is no regular pattern of movement, i.e., in moving from 
one object to another and repeating the same directional movement sev- 
eral times, the eyes follow no prescribed nor direct course, nor are the 
same movements repeated, but “‘randomness and irregularity of the move- 
ments are outstanding characteristics exhibited.”’ 


The eyes, when coming to rest on the fixated point, do not neces- 
sarily rest in such positions that the fused images are on corresponding, 
or identical, points of the two retinas; the visual axes do not as a rule 
exactly intersect in the fixated point; the images are not often in the 
exact centers of the two foveas. The photographs show that any point 
within 1° to 1.2° to any side (horizontally or vertically or obliquely) 
of the foveal center may be the fixation point, with a binocular disparity 
of as high as 2.4°, with fusion and clear vision. 


Thus the theory of identical points, the preconceived basis of many 
speculations, is distinctly ‘“‘not in harmony”’ with the facts as portrayed 
by objective records. Panum questioned the theory of identical points in 
1861 and proposed the theory of corresponding areas. Panum’s excellent 
work has been overlooked but is brought to its proper prominence by 
the studies of the new school of experimental psychologists who are 
objectively investigating binocular problems. 


A theory of stereoscopic vision is proposed from these photographic 
records which is not significantly different from, but significantly con- 
forms with, postulates of others who have seen in retinal rivalry, or 
‘The rivalry between the two globes’ as Helmholtz expressed it, the 
basis of stereopsis. 


Careful study of this paper will reward all who are interested in 
orthoptics. It is of interest to note that a few years ago an exercising 
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BOOK NOTICES 


method was put in the market which is identical with the method used 
by Clark in his photographic study, the so-called training system con- 
sisting of having the patient move his eyes from point to point, or 
number to number, of a stereogram. Just why this method has been 
devoid of much practical worth may be understood from the results of 
these motion photographs. Ray Morse-Peckham. 


BOOK NOTICES 


HEALTHFUL LIVING. Harold S. Diehl, M.D. A Whittlesey House 
book published by McGraw-Hill Book Company, New York, 
354 pages. Cloth, $2.50. 1935. 


This volume by Dr. Diehl, professor of preventive medicine and 
public health of the University of Minnesota and the dean of its Medical 
School, is written in an easy conversational style and should entice any 
reader who considers that the care of the body and right living are of 
prime importance. Page after page of this book contains common sense, 
wholesome suggestions and bits of advice concerning the simple ways of 
keeping a healthy body healthy. In twenty chapters are contained the 
essential things which intelligent people of all ages and in all walks of 
life should know regarding choice of foods, digestive disturbances, 
vitamins, weight and its control, sunshine and fresh air, the care of the 
teeth, eyes, ears, nose and throat, glands and their secretions, the health 
problems of advancing years, and other ways and means of keeping in 
the best possible physical condition. About twenty-five pages are devoted 
to a consideration of the common cold—the commonest of all human 
ills, usually considered a minor affliction but which causes more illness 
and disability than any other disease. The value of the book is enhanced 
by résumés and tables concerning calorie requirements, treatment of the 
irritable bowel, postural exercises and the like; an appendix gives detailed 
information regarding the nutritional values of various foods. While 
such a volume will never become a “‘best seller’’-—since health is con- 
sidered to be the inalienable right of mankind and worthy of little if any 
consideration until it is lost—it is possible to increase the dissemination 
of information contained in such an authoritative volume as that pre- 
pared by Dr. Diehl through the recommendation given by those who 
«are in anywise professionally concerned with the care of the human 
body. Thousands of teachers and students come every year to consult 
with those who are concerned with the correction of visual defects. Much 
good could be accomplished by a careful reading of such a volume by 
professionally-minded optometrists, to the end that they might be the 
better able to discuss the problems of healthful living with those who 
consult them. Charles Sheard. 
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THE MICROSCOPE. Simon Henry Gage, Emeritis Professor of Histol- 
ogy and Embryology, Cornell University. Sixteenth Edition. Pub- 
lished by the Comstock Publishing Company. 124 Roberts Place. 
Ithaca, New York. 617 pages, 313 illustrations. Cloth $4.00. 
1936. 


The fact that this work is now in its sixteenth published edition 
merits attention as any text book which can go into sixteen editions must 
contain much material of value. This is true of this text covering fully 
the entire field of the microscope—the optical principles of the instru- 
ment, the various uses and varied techniques best employed for successful 
work in this field. The book will interest many of the older optometrists 
now doing graduate work as it contains a very well written explanation 
of the principles of the microscope and all of the necessary directions for 
using the instrument. This portion is of value as it enables the beginner 
in this field to gain a firm grounding in the use of the microscope, as well 
as giving him an understanding of the methods used in preparing tissues 
for study. This new edition has an additional chapter on the use of the 
instrument in the field of micro-incineration. i Ga a 
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